trations from typical plutonium operations. Two fabrication facilities have aerosols with activity median aerodynamic diameter's (amad) ranging from 2 to 5 pm; the two research and development facilities indicate amad's ranging from 1 to 4~; and a recovery facility consistently shows a sub-micron aerosol with a typical amad of 0.3 pm. This recovery facility also produces aerosols as small as 0.1 pm amad, has the highest activity concentration, and constitutes the most difficult air cleaning problem.
Using laboratory produced plutonium test aerosols with size characteristics similar to those defined by the field sampling program, multiple HEPA filter systems were evaluated to provide quantitative data defining performance of successive stages of HEPA filters, and filter performance as a function of particle size. Test data show that the first and second HEPA filter each provide overall efficiencies in excess of 99.99%, while the third HEPA filter provides an average efficiency in excess of 99.8%. These performance levels exceed AEC requirements. Data defining performance of the first and second HEPA filters as a function of plutonium aerosol size show that HEPA filter efficiencies are in excess of 99.99% for sub-micron plutonium aerosols.
Theoretical calculations estimating alpha radiation dose to the filter fibers from particle! collected on the fibers indicate a dose on the order of 10 rads per minute.
SUMMARY shows a sub-micron aerosol with a typical
Field sampling and analysis of data amad of 0.3 pm. This recovery facility LASL, Rocky Flats, and Mound Laboratoalso produces aerosols as small as 0.1 w has been completed to provide general amad, has the highest activity concentration, Initially difficulties with the experimental test system were experienced due to alpha radiation damage to the plastic nebulizers and other system components, and background counting problems due to the collection of radon-thoron daughter products, but these have been eliminated.
Size characterization of the ball milled oxide indicates plutonium aerosols ranging in activity median aerodynamic size (amad) from 0.7 to 1.6 pm, with a geometric standard deviation ranging from 2.1 to 2.9, and an activity concentration of approximately 2 x 1012 dpm/m9, can be prepared. At this higher flow rate, the last stage of the impactor allowed only 23% of the mean percent activity to reach the backup filter, which is assumed to be 100% efficient for particles smaller than 0.12 pm aerodynamic diameter.
Figs. 6 through 10 summarize the variations in particle size in terms of aerosol amad and o . Aerosol size characteristics 9 are most commonly expressed in terms of these parameters if the particle diameters are lognormally distributed. Since limits of lognormality could not be precisely defined mathematically, a semi-quantitation criterion for lognormality was established requiring each impactor data set to contain no data points which deviated more than 15% from the least squares best fit line. Though somewhat arbitrary, the method yields good agreement with visually adopted lines of best fit and data con- The amad of the aerosol from Loca-9 tion 11, the recovery plant (Fig. 10) , consistently was sub-micron with large variations in u . Table IIsummarizes the 
D. Effect of Prefiltratlon
Better prefiltration at the glovebox in some locations was expected to have a noticeable effect on particle size, primarily by collection of large particles at the glovebox . Referring to the estimated quality of prefiltration noted in Table 1 , Location 04
and 08 should reflect lower mean percent activity in the larger size intervals (>7.O~m) if the higher quality of prefiltration truly has a marked effect on particle size. As seen in Figures 2 and 3 , the mean percent activity is over 5% for particle sizes over 7.0 pm, showing this not to be the case.
The data were also examined for days at By milling wet, re-agglomeration will be minimized and with the additional mill energy input, 238 PU02 with amad's as small as 0.1 pm should be available.
c. Results
Overall HEPA filter efficiencies determined by gross filter data for each filtration stage are shown in Table V Although dE/dx is not as high in the adjacent fiber as in the particle, the distances are small compared to the alpha range and the fiber will probably absorb energy at a fairly high rate, say within one order of magnitude of absorption in the particle.
For the purposes of further investigation of alpha radiation effects, an absorbed dose rate of 10s rad/min and an exposure time of one year are being specified. v.
FUTURE WORK
(1) Development of plutonium test aerosols with amad's as small as 0.1~m.
(2) Testing of multiple HEPA filter systems using higher activity concentrations to provide better count statistics for the third HEPA filter, and smaller test aerosol to simulate the aerosols at Location 11.
Of the need for additional field sampling sites and testing of more than 3 filters in series. (6) Separation of particle size distributions by isotope will be performed by spectrum analysis at Location 00. Aerodynamic Diameter 
VI.
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